Abstract: In this study, two donor-acceptor (D-A) type conjugated polymers namely PQSeCz and
55
For the design of new polymeric materials, among many acceptor moieties utilized in conjugated 
68
Carbazole is one of the most popular moieties used in organic semiconductor devices such as OLED, 69 solar cells, and non-linear optical (NLO) materials either as a main core/or as a substituent because 70 of its excellent hole-transporting capacity, high charge carrier mobility, the formation of stable 71 radical cations coupled with efficient thermal, morphological and photophysical properties [22] . On 72 the other hand, fluorene has been extensively used in optoelectronic devices due to ease of synthetic 73 versatility at aromatic 2,7 and C-9 positions along with thermal and chemical stability [23] 
90
This results in a reduced band gap in conjugated polymers compared to thiophene derivatives.
91
Replacing sulfur atom in thiophene structure with selenium results in enhanced charge transport 
100

Materials and Methods
101
Materials
103
All chemicals were all purchased from Aldrich except THF which was purchased from Acros.
104
Toluene and tetrahydrofuran were freshly distilled using Na/benzophenone ketyl. Jasco V-770
105
UV-Vis spectrophotometer and GAMRY Reference 600 potentiostat were used to examine the was heated to 100 °C. Thin layer chromatography (TLC) controlled reaction was stirred overnight.
144
The solvent was removed under reduced pressure and the crude product was dissolved in 145 dichloromethane and washed with water and brine several times. Na2SO4 was used to dry organic 
219
Poly[2-(5-(2,3-bis(3,4-bis(octyloxy)phenyl)-8-(selenophen-2-yl)quinoxalin-5-yl)selenophen-2-yl)
220
-9-(heptadecan-9-yl)-9H-carbazole]-PQSeCz and Poly
221
[(2,3-bis(3,4-bis(octyloxy)phenyl)-5-(5-(9,9-dioctyl-9H-fluoren-2-yl)selenophen-2-yl)- 
243
PQSeFl
245
The polymer was synthesized with the same procedure described for PQSeCz. The 
248
2,2'-(9,9-dioctyl-9H-fluorene-2,7-diyl) bis(1,3,2-dioxaborinane) gave the polymer as a dark red solid. 
258
In order to determine the structures and purity of synthesized molecules and polymers, a
259
Bruker Avance DPX 400 NMR Spectrometer was implemented to obtain 1 H and 13 C NMR spectra in
260
CDCl3. Chemical shifts were recorded in ppm with respect to tetramethylsilane internal reference.
261
To investigate the redox properties of synthesized polymers cyclic voltammetry (CV) was 262 implemented. A three-electrode system was used to perform cyclic voltammetry. 
273
were dissolved in chloroform (5 mg.mL -1 ) and coated onto ITO coated glass slides via spray coating.
274
Prepared ITO films were used both for electrochemical and spectroelectrochemical 
296
Replacing selenium atom with thiophene provided us to obtain a polymer (PQSeCz) with a lower 297 band gap and n-dopable character [34] . In this study, two different donor units (carbazole and 
320
To explore optical properties of conducting polymers; λmax and optical band gap,
321
spectroelectrochemical studies were performed. In this study, in situ UV-Vis-NIR spectra were 
337
As seen in Fig. 2 
